Habitat Fragmenta-on in the Sebago Lake Watershed by Lank, Jared
University of Southern Maine 
USM Digital Commons 
Thinking Matters Symposium Archive Student Scholarship 
Spring 4-2015 
Habitat Fragmenta-on in the Sebago Lake Watershed 
Jared Lank 
University of Southern Maine 
Follow this and additional works at: https://digitalcommons.usm.maine.edu/thinking_matters 
 Part of the Environmental Studies Commons, Geology Commons, Natural Resources Management 
and Policy Commons, and the Physical and Environmental Geography Commons 
Recommended Citation 
Lank, Jared, "Habitat Fragmenta-on in the Sebago Lake Watershed" (2015). Thinking Matters Symposium 
Archive. 54. 
https://digitalcommons.usm.maine.edu/thinking_matters/54 
This Poster Session is brought to you for free and open access by the Student Scholarship at USM Digital 
Commons. It has been accepted for inclusion in Thinking Matters Symposium Archive by an authorized 
administrator of USM Digital Commons. For more information, please contact jessica.c.hovey@maine.edu. 
Habitat	  Fragmenta-on	  in	  the	  Sebago	  Lake	  Watershed	  
Jared	  Lank,	  University	  of	  Southern	  Maine,	  Mentor:	  Firooza	  Pavri,	  Geography	  Department	  Faculty	  
Abstract	  
The	  goal	  of	  this	  research	  was	  to	  evaluate	  the	  extent	  of	  land	  use	  change	  occurring	  in	  the	  
Sebago	  lake	  watershed	  of	  southern	  Maine.	  	  The	  primary	  data	  set	  used	  was	  Landsat	  7	  
Near	  Infrared	  satellite	  imagery	  of	  the	  region	  which	  was	  analyzed	  with	  ESRI’s	  ArcGIS	  
soQware.	  Data	  was	  clipped	  to	  the	  Portland	  Water	  District’s	  sub	  watershed	  shape	  file	  
and	  analyzed	  with	  the	  soQware’s	  image	  analysis	  ‘difference’	  tool	  which	  calculates	  the	  
differences	  in	  pixel	  values	  between	  to	  raster	  datasets.	  The	  2013	  Landsat	  reclassifica-on	  
was	  compared	  to	  1987,	  1995	  and	  2009	  reclassifica-ons.	  NOAA’s	  Habitat	  Priority	  
Planner	  plugin	  tool	  was	  also	  u-lized	  in	  order	  to	  create	  an	  excel	  based	  dataset	  of	  sub	  
watersheds	  most	  at	  risk	  of	  being	  degraded.	  	  Once	  all	  data	  was	  compiled,	  an	  open	  
access	  map	  of	  the	  watershed	  cloropleth	  map	  of	  the	  risk	  assessment	  data	  was	  uploaded	  
to	  Carto	  DB	  for	  public	  access	  and	  future	  reference	  by	  Portland	  Water	  District.	  
Introduc.on	  &	  Background	  
•  Sebago	  lake	  supplies	  water	  to	  over	  200,000	  people	  in	  the	  greater	  Sebago	  lake	  
region	  (PWD,	  2014)	  
•  Sebago	  lake	  has	  pris-ne	  water	  quality	  and	  abundance	  due	  to	  the	  natural	  filtra-on	  
on	  the	  forest	  floor	  of	  the	  incoming	  water	  to	  the	  lake	  (PWD,	  2014)	  
•  The	  ecological	  filtra-on	  system	  and	  water	  are	  at	  constant	  threat	  due	  to	  the	  
increasing	  development	  of	  land	  around	  the	  lake,	  in	  part	  caused	  by	  the	  high	  percent	  
of	  privately	  owned	  land	  within	  the	  region	  (Bourget,	  2012)	  
•  Portland	  Water	  District	  controls	  the	  southern	  2	  miles	  of	  shoreline	  on	  the	  lake,	  10%	  
of	  its	  total	  area	  (PWD,	  2014)	  
•  The	  rest	  of	  the	  area	  is	  suscep-ble	  to	  private	  development	  which	  is	  increasingly	  
aerac-ve	  to	  landowners	  due	  to	  high	  property	  values	  around	  the	  lake	  (PWD,	  2014)	  
•  It	  is	  in	  the	  interest	  of	  Portland	  Water	  District	  to	  maintain	  up	  to	  date	  monitoring	  of	  
development	  occurring	  within	  the	  watershed	  to	  determine	  the	  rate	  of	  land	  
conversion	  and	  severity	  of	  the	  issue	  so	  that	  appropriate	  preventa-ve	  measures	  can	  
be	  taken	  
Methods	  
•  Data	  was	  retrieved	  from	  NASA’s	  GLOVIS	  website	  and	  clipped	  to	  the	  appropriate	  
watershed	  shape	  file	  provided	  by	  PWD.	  	  
•  The	  original	  mul-	  band	  image	  was	  reclassified	  using	  ArcGIS’s	  reclassifica-on	  tool,	  
30	  original	  class	  were	  created	  for	  the	  unique	  pixel	  values,	  and	  where	  then	  refined	  
down	  to	  7	  broader	  classifica-ons.	  
•  The	  reclassified	  image	  was	  then	  compared	  to	  prior	  reclassifica-on’s	  with	  the	  
difference	  tool	  in	  the	  image	  analysis	  window	  of	  ArcGIS.	  	  These	  values	  where	  then	  
assessed	  according	  to	  the	  relevance	  of	  pixel	  value	  differences	  in	  context	  to	  their	  
terrain.	  
•  The	  reclassified	  image	  was	  then	  analyzed	  with	  NOAA’s	  Habitat	  Priority	  Planner	  tool	  
for	  ArcGIS.	  	  The	  tool	  produced	  data	  on	  pixel	  values	  within	  the	  sub	  watersheds	  of	  
the	  region	  and	  rated	  sub	  watershed's	  level	  of	  risk	  according	  to	  their	  ra-o	  of	  
developed	  to	  forested	  and	  water	  occupied	  land.	  	  	  
•  The	  HPP	  data	  was	  uploaded	  to	  Carto	  DB’s	  online	  server	  and	  created	  into	  a	  web	  










•  Overall	  increase	  in	  the	  amount	  of	  development	  in	  the	  watershed	  region,	  primarily	  around	  
along	  the	  main	  transporta-on	  corridors	  that	  run	  throughout	  the	  watershed.	  	  
•  Meandering	  of	  the	  shoreline	  creates	  slight	  variances	  in	  the	  pixel	  values	  along	  the	  coastline	  of	  
lakes	  and	  pond	  in	  the	  watershed,	  as	  well	  as	  main	  rivers	  and	  larger,	  detectable	  tributaries.	  	  
•  Habitat	  Priority	  Planner	  was	  accurate	  in	  assessing	  the	  ‘at	  risk’	  value	  of	  the	  watershed’s	  sub	  
watershed	  regions,	  and	  provided	  informa-on	  that	  allowed	  for	  the	  crea-on	  of	  cloropleth	  
maps	  represen-ng	  the	  different	  types	  of	  land	  use	  per	  sub	  watershed	  region	  and	  symbology	  
representa-ve	  of	  their	  ra-o	  compared	  to	  their	  counterparts.	  	  
•  Carto	  DB	  was	  extremely	  useful	  in	  crea-ng	  an	  open	  access	  web	  applica-on	  map	  that	  is	  
capable	  of	  being	  con-nually	  updated	  and	  kept	  relevant	  with	  minimal	  altera-on.	  	  The	  site	  also	  
provided	  a	  great	  opportunity	  to	  increase	  public	  access	  to	  the	  data	  surrounding	  the	  
externali-es	  impac-ng	  the	  quality	  of	  drinking	  water.	  	  
•  Image	  analysis	  tool	  provided	  an	  adequate	  way	  of	  analyzing	  the	  differences	  in	  assigned	  pixel	  
values	  between	  prior	  research	  and	  current	  research.	  	  The	  Image	  analysis	  also	  provided	  an	  
effec-ve	  way	  to	  assess	  the	  variability	  in	  reclassifica-on	  analysis	  through	  the	  produc-on	  of	  









Discussion/	  What’s	  Next	  
This	  research	  provided	  a	  great	  amount	  of	  insight	  into	  the	  extent	  and	  rate	  of	  land	  use	  change	  
occurring	  in	  the	  Sebago	  lake	  watershed.	  	  The	  study	  showed	  that,	  as	  an-cipated,	  urbaniza-on	  
and	  sprawl	  associated	  with	  development	  occurring	  along	  major	  road	  ways	  was	  the	  primary	  
cause	  of	  change	  in	  the	  watershed,	  but	  also	  revealed	  the	  risk	  of	  ambiguity	  in	  analysis	  through	  the	  
image	  analysis	  tool	  and	  the	  ability	  of	  the	  tool	  to	  produce	  pure	  quan-ta-ve	  data.	  	  The	  coastlines	  
of	  the	  major	  lake	  and	  banks	  of	  rivers	  indicated	  meandering	  and	  slight	  altera-ons	  in	  shape	  
sugges-ng	  natural	  and	  observa-on	  induced	  variance	  in	  the	  data	  over	  -me.	  	  Differences	  in	  the	  
shape	  of	  urban	  areas	  can	  quite	  easily	  be	  dis-nguished	  as	  development	  through	  the	  nature	  of	  the	  
expansion	  of	  these	  areas	  and	  the	  types	  of	  conversions	  occurring.	  	  The	  study	  also	  provided	  
valuable	  data	  to	  Portland	  Water	  District	  in	  regard	  to	  risk	  assessment	  and	  the	  current	  state	  of	  the	  
watersheds	  sub	  watershed	  regions	  in	  context	  to	  the	  Habitat	  Priority	  Planners	  risk	  assessment	  
parameters.	  	  What’s	  next	  for	  further	  inves-ga-on	  into	  the	  habitat	  fragmenta-on	  can	  be	  
summated	  through	  bullets	  listed	  as	  follows:	  
•  Sociocultural	  inves-ga-on	  into	  the	  economic	  and	  social	  factors	  influencing	  the	  expansion	  of	  
urban	  areas	  and	  increase	  of	  transporta-on	  ways	  throughout	  the	  region.	  
•  Inves-ga-on	  into	  the	  meandering	  of	  coastlines	  and	  banks	  of	  major	  rivers	  and	  detectable	  
tributaries	  and	  the	  implica-ons	  of	  their	  variability	  in	  context	  to	  pixel	  value	  difference	  analysis	  
between	  studies	  conducted	  over	  various	  increments	  of	  -me	  
•  Analysis	  of	  new	  2014	  Landsat8	  data	  and	  its	  reclassifica-on	  comparison	  to	  the	  prior	  Landsat	  7	  
data	  used	  in	  this	  study	  
•  Con-nuing	  upda-ng	  and	  refining	  the	  open	  access	  Carto	  Db	  map	  and	  data	  to	  maintain	  a	  
sufficient	  data	  visualiza-on	  for	  inquisi-on	  into	  the	  watersheds	  risk	  assessment	  state	  and	  
types	  of	  land	  use.	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The	  images	  above	  are	  difference	  maps	  produced	  by	  ArcGIS’s	  image	  analysis	  
func-on.	  	  From	  leQ	  to	  right,	  each	  image	  represents	  a	  comparison	  of	  2013	  land	  use	  
data	  to	  1987,	  1995,	  and	  2009.	  Differences	  in	  the	  images	  above	  indicate	  a	  change	  
in	  the	  assigned	  value	  of	  a	  pixel	  according	  to	  the	  classifica-on,	  therefore	  lending	  
analysis	  to	  the	  qualita-ve	  data	  produced	  rather	  than	  its	  quan-ta-ve	  
nomenclature.	  The	  areas	  of	  greatest	  difference	  are	  found	  in	  the	  coastal	  regions	  of	  
the	  watershed,	  areas	  along	  main	  roadways	  and	  urban	  centers	  which	  can	  be	  see	  in	  
greater	  detail	  in	  the	  NIR	  image	  above.	  	  
Objec.ves	  
The	  primary	  objec-ve	  of	  this	  research	  project	  was	  to	  iden-fy	  the	  extent	  of	  land	  use	  
change	  that	  has	  occurred	  in	  the	  Sebago	  lake	  watershed	  through	  the	  use	  of	  ArcGIS’s	  
image	  analysis	  tool	  on	  Landsat	  7	  imagery.	  	  Within	  this	  primary	  objec-ve,	  emphasis	  was	  
placed	  on	  following	  research	  parameters	  that	  pertained	  to	  the	  interests	  of	  Portland	  
Water	  District	  in	  order	  to	  create	  an	  up	  to	  date	  and	  applicable	  database	  for	  further	  
inves-ga-on.	  	  A	  secondary	  objec-ve	  for	  this	  research	  was	  to	  assess	  the	  ability	  of	  the	  
Habitat	  Priority	  Planner	  tool	  as	  a	  viable	  resource	  for	  iden-fying	  sub	  watershed	  region	  
that	  are	  most	  at	  risk	  of	  total	  environmental	  degrada-on.	  	  	  
The	  image	  to	  the	  leQ	  is	  a	  copy	  of	  
the	  open	  access	  Carto	  DB	  web	  
applica-on	  map	  created	  through	  
with	  the	  Habitat	  Priority	  Planner	  
data	  from	  this	  research.	  	  The	  
map	  is	  symbolized	  according	  to	  
a	  scale	  based	  on	  most	  to	  least	  at	  
risk.	  	  The	  red	  indicates	  areas	  
with	  the	  highest	  ra-o	  of	  
developed	  and	  open	  land	  
whereas	  the	  lighter	  yellow	  
indicates	  areas	  with	  higher	  
ra-os	  of	  forested	  and	  water	  
occupied	  land.	  	  The	  map	  also	  
features	  all	  land	  cover	  numerical	  
data	  which	  is	  accessible	  through	  
hover	  and	  double	  click	  ac-ons	  
by	  the	  user,	  allowing	  a	  true	  
visual	  and	  numerical	  associa-ve	  
interpreta-on	  to	  be	  conducted	  
by	  the	  user.	  	  The	  map	  is	  also	  
capable	  of	  live	  and	  push	  
upda-ng.	  
The	  image	  to	  the	  leQ	  is	  a	  false	  color	  composite	  of	  
Landsat	  7	  Near	  Infrared	  imaging.	  	  The	  two	  images	  
above	  represent	  the	  same	  data	  reclassified	  into	  a	  30	  
class	  image,	  the	  first	  image	  shows	  the	  extent	  of	  
transporta-on	  infrastructure	  in	  the	  watershed	  region.	  
